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Description 

METHODS FOR PREPARING SOLID SUPPORTS FOR HYBRIDIZATION 
AND REDUCING NON-SPECIFIC BACKGROUND 

5 

Technical Field 

The present invention is generally directed toward methods for preparing 
solid supports for use in hybridization reactions. This invention is more particularly 
related to procedures for preparing hybridization solid supports such that non-specific 
1 0 background is reduced by chemical treatment of the supports. 

Background of the Invention 

Hybridization technology is a powerful tool to identify pairs of 
molecules with a complementary relationship to one another. Such technology has 
1 5 been applied to a variety of types of molecules, including nucleic acids and proteins. 
For example, nucleic acid hybridization is a well-known and documented method for 
identifying specific nucleic acid sequences. Nucleic acid hybridization is based on the 
base pairing of complementary nucleic acid strands. When single stranded nucleic, 
acids are incubated in appropriate buffers, complementary base sequence form double 

20 strand stable molecules. The presence or absence of such pairing may be detected by a 
number of different methods well known in the art. Most hybridization assays 
previously described involve multiple steps such as the hybridization techniques 
described by Dunn and Hassell in Cell 72:23 (1977). 

The typical hybridization assay protocol for detecting a target nucleic 

25 acid in a complex population of nucleic acids can be generally described as follows. 
Target nucleic acids are separated by size on a gel matrix (electrophoresis), or are 
cloned and isolated, or sub-divided into pools, or are used in a complex population. 
The target nucleic acids are then transferred, or spotted, or otherwise immobilized onto 
a solid support, such as a nylon membrane or nitrocellulose membrane. (This 

30 "immobilization' - can also be referred to as "arraying.") The immobilized nucleic acids 
are then subjected to a heating step or UV radiation which irreversibly immobilizes the 
nucleic acid. The membranes are then immersed in one or more of the traditional 
"blocking agents'" which include Denhardfs reagent (Denhardt. Biochem. Biophys. Res. 
Comm. 25:641 (1966)), heparin (Singh and Jones, Nucleic Acids Res. 72:5627 (1984)). 

35 and non-fat dried milk (Jones et ah. Gene Anal. Tech. 1:3 (1984)). Frequently, these 
reagents are used in combination with single-strand DNA and detergents such as 
sodium dodecyl sulfate (SDS). In the northern analysis of non-abundant sequences, or 
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Summary of the Invention 

Briefly stated, the present invention provides methods for preparing 
hybridization solid supports and their use in hybridization reactions. In one aspect, the 
present invention provides a method for preparing hybridization solid supports that 
5 reduces non-specific background, comprising the steps of: (a) contacting a solid 
support for hybridization with a target ligand under conditions sufficient to immobilize 
the target ligand to the solid support; and (b) reacting the solid support containing 
immobilized target ligand with a compound under conditions sufficient to block non- 
specific sites, thereby producing a blocked solid support containing immobilized target 
1 0 ligand, the compound having the formula: 
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wherein R, - R l7 are independently selected from H, OH, CH 3 . CH,-CH 3 CH=CH-CH 
X, CH 3 X. CHX 2 , CH : -CH 2 X, CH 2 -CHX 2 , CX„ CX 2 -CX 3 , WcX.CX, and 
C(-0)CH„ and R, and R„ or R : and R 4 , or R 5 and R, may be taken together as =CH„ 
and R 5 and R, may be taken together as =0, and where each X is independently selected 
from halogen; (c) contacting the blocked solid support containing immobilized target 
l.gand with a probe under conditions sufficient for specific binding to the immobilized 
target ligand; and (d) detecting the presence of the probe on the solid support, therebv 
determining hybridization between the target ligand and the probe. In a preferred 
embodiment, the method additionally includes, between steps (b) and (c). a step 
comprising eliminating substantially all of the compound that has not reacted with the 
blocked solid support containing immobilized target ligand. In another preferred 
embodiment, the method additionally includes, between steps (c) and (d) a step 
comprising eliminating substantially all of said probe that has not bound to said 
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invention has the farther advantages of lowering the risk of nuclease or protease 
contamination and lowering the cost of conducting large scale hybridizations. 

Hybridization assays are useful to identify molecules that are capable of 
binding to a selected molecule. As used herein, the term "hybridization" refers to the 
5 specific binding between any two molecules and includes, for example, binding 
between two nucleic acid molecules. Such hybridization assays typically involve a 
series of steps which may be generally described as above. In short, a molecule (i.e., a 
target ligand) is immobilized on a solid support. The solid support is treated with a 
blocking agent(s) to decrease non-specific binding of a probe molecule. The solid 
10 support containing immobilized target molecule is probed with a candidate binding 
partner (i.e.. a probe molecule). The presence or absence of the probe molecule bound 
to the solid support is detected, thereby determining whether hybridization between the 
target ligand and probe has occurred. 

As noted above, prior to the step of probing, a solid support is prepared 
such that a target molecule is immobilized thereto and non-specific binding sites are 
blocked. A variety of solid supports may be used as the hybridization matrix within the 
present invention and are well known in the art. Any solid support capable of 
immobilizing a target ligand without significantly impairing its ability to bind a binding 
partner, is suitable. Solid supports possessing pre-activated surfaces to immobilize a 
target ligand are well known to those in the art and are commercially available. Solid 
supports include both porous and noh-porous solid supports. Porous solid supports 
include porous membranes. Examples of porous membranes include nitrocellulose 
membranes (e.g., Schleicher and Schuell, Keene, NH) and nylon membranes (e.g., 
Amersham, Arlington Heights, IL, or Schleicher and Schuell, Keene, NH). Non-porous 
solid supports include microbeads, glass surfaces and fused silica. Examples of non- 
porous microbeads include magnetic beads, polystyrene. Teflon®, nylon, silica and 
latex. Magnetic beads can be obtained from PerSeptive Diagnostics (Cambridge, MA) 
or Dynal (Oslo, Norway). Latex, silica and other types of beads can be obtained from 
Polysciences (Warrington, PA). Where the target ligand is a nucleic acid, particularly 
30 preferred solid supports are a nitrocellulose membrane, a nylon membrane or a glass 
surface. Where the target ligand is a protein, particularly preferred solid supports are a 
nitrocellulose membrane or a nylon membrane. 

A target ligand is immobilized on a solid support such as those described 
above. A variety of molecules may be used as the target ligand within the present 
35 invention. Any molecule capable of immobilization on a solid support is suitable. 
Target ligands include nucleic acids, proteins and small organic or bio-organic (e.g.. 
natural products) molecules. As used herein, the term "nucleic acid"' includes 
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The compounds represented by formulae I-VIII possess substituents R, 
to R, 7 as denoted above. Each of R, to R„ is selected independently (i.e.. the selection 
of one substituent may be made without regard for the selection of any other 
substituent) from substituents that include the following: H. OH. CH, CH.-CH 
CH-CH-CH,, X. CH : X. CHX : . CH,-CH ; X. CH,-CHX 3 . CX„ CX 2 -CX, CX : -CX : -CX-' 
and C(=0)CH,. Each "X" is independently selected from halogen, i.e.. F. CI. Br and I. 
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As shown above, both non-aromatic and aromatic compounds may be 
used within the present invention. Examples of compounds include: propionic 
anhydride, butyric anhydride, isobutyric anhydride, valeric anhydride, (s)-(+)- 
methylbutyric anhydride, trimethyiacetic anhydride, hexanoic anhydride, heptanoic 
anhydride, decanoic anhydride, lauric anhydride, palmitic anhydride, stearic anhydride, 
docosanoic anhydride, crotonic anhydride, methacrylic anhydride, oleic anhydride, 
linoleic anhydride, chloroacetic anhydride, iodoacetic anhydride, dichloroacetic 
anhydride, trifluoroacetic anhydride, chlorodifluoroacetic anhydride, trichloroacetic 
anhydride, succinic anhydrides, pentafluoropropionic anhydride, heptafluorobutyric 
anhydride, methylsuccinic anhydride, 2,2-dimethylsuccinic anyhydride, cis-1,2- 
cyclohexanedicarboxylic anhydride, trans- 1,2-cyclohexanedicarboxylic anhydride, 
phthalic anhydrides, itaconic anhydride, 2-dodecen-l-ylsuccinic anhydride! 
dicarboxylic anhydrides, cis-aconic anhydride, s-acetylmercaptosuccinic anhydride! 
(+)-diacetyl-L-tartaric anhydride, maleic anhydrides, citraconic anhydride, 2,3- 
dimethylmaleic anhydride, maleic anhydrides, glutaric anhydrides, benzoic-, 2.3- 
diphenylmaleic-, 2-phenylgiutaric-, homophalic-. isatoic-, N-methylisatoic-, 5- 
chloroisatoic-, phthalic-, 2-sulfobenzoic acid cyclic-, 4-methylphthalic-, 3,6- 
difluorophthalic-, 3,6-dichlorophthalic-, 4,5-dichlorophthalic-, tetrafluoroph'thali'c-, 
tetrabromophthalic-, 3-hydroxyphthalic-, carboxylic-anhydrides, 3-nitrophthalic-, 4- 
nitrophthalic-, diphenic-, and naphalic-anhydrides. 

Preferred compounds include: crotonic anhydride, chloroacetic 
anhydride, dichloroacetic anhydride, trifluoroacetic anhydride, chlorodifluoroacetic 
anhydride, trichloroacetic anhydride, pentafluoropropionic anhydride, 
heptafluorobutyric anhydride, succinic anhydride, methylsuccinic anhydride. 
2.2-dimethylsuccinic anhydride, itaconic anhydride, maleic anhydride, citraconic 
anhydride, 2,3-dimethylmaleic anhydride, l-cyclopentene-l,2-dicarboxylic anhydride, 
3,4,5,6-tetrahydrophthalic anhydride, bromomaleic anhydride, dichloromaleic 
anhydride, glutaric anhydride, 3-methylglutaric anhydride, 2.2-dimethylglutaric 
anhydride, 3,3-dimethylglutaric anhydride, 3-ethyl-3-methylglutaric anhvdride. 
hexafluoroglutaric anhydride, 3.5-diacetyltetrahydropyran-2,4,6-trione. diglvcolic 
anhydride, 3.6-difluorophthalic anhydride, 3,6-dichlorophthalic anhydride, 
tetrafluorophthalic anhydride, tetrachlorophthalic anhydride, tetrabromophthalic 
anhydride, 3-hydroxyphthalic anhydride, and 2,3-dibromomaleic anhydride. 

Prior to use of a "blocked" solid support (containing a target ligand) in a 
hybndization reaction, it may be desirable to eliminate substantially all of the blocking 
compound that has not reacted with the solid support. A variety of wavs mav be used 
to perform this elimination within the context of the present invention. For example 
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^reacted compound may be washed out, such as hy rinsing the solid support w it h a 

im r,ed n °„ T nin ? ,he con simi,ari >'- ~r m r b 

el mmated by phys.cal removal of ,he solid suppor. from ,he reaction solmion 
Alternatively, unreaced compound may be eliminated hv , k . 
« ™. Por example, unreaced anhydride mayT^ 1 t^T ^ 
by hy ,o ys.s or reaction with an amine ma, is added ,o ,he reaction si Z InyTf 
these .echnrques may be used with another or al. in confutation. The eliminaril o 
unreaced compound may be performed immediately after immobi.izatiol or ft r 1 
tntcrvemng t,me period. If ,he time interval is sufficient l„„o 
»0 needed as the aohydr.de may have al^dy hyd^l^ ~ 

there may be situations where the presence of unreaced compound does not in^Te 
w„h the part.cular use of a solid support containing immobilized targeting ligand 

Followmg preparation of a solid support containing immobilized 
targetmg l.gand and blocked non-specific sites, the solid support is contacted wi uTa 

tic" T : b '" din8 Pamer) '° de,em,i " C - ^dize with h 

targettng hgand. Any of the molecules described above for use as a targeting ligand 
may be used as a probe. Accordmgly, probes lnclude nucleic acjds ^ J d ^ 
orgamc or b.o-orgamc (e.g., natural produce) mo.ecules.. For example, where the 
probes are „uc,e,c acids, the nucleic acids may be obtamed from the entue sequence o 
20 pontons thereof of an orgamsm's genome, from messenger RNA (mRNA) or from 
cDNA. Once the appropriate sequences are determined, DNA probes are preferably 
chem.cally synthes.zed using commercially available methods and equipment (eg 

used , FOS '" Chy ' CA> - F ° r eXample ' ,h = ■*« ™*°« can be 

used to produce short probes of between 1 5 and 50 bases (Carchers et al.. CoU Spring 
-3 HarborSymp. Quant. Biol 47AU (1982)). 

The hybridization medium will generally contain standard buffers and 
detergents. A buffer such as sodium citrate, Tris. HO, PIPES or HEPES at a 
eoncemration of about 0.01 M to 0.2 M can be used. The hybridization medium will 
.yp.cally aho coma.n about 0.01% to 0.5% of an iontc or nonionie detergent such as 

^,o , ":mM7o;; lfa, v s h Ds, or sarkosyi ,s,8n,a - st Louis - m *™»- *•« 

I to , 0 mM EDTA, and about 0.1 to 1 M NaCI. Other addirives mav be included such 
as volume exclusion agents which include a variety of polar water-soluble agents such 
as an,o„,c polyacryla.e, or polymethacrylate, and charged saccharide polymers such as 
dex ran sulfate and the lixe. The hybridization assays of the present invention can be 

mchTf ^ 10 *°" " ^ a " M mto ««» » imntunoassav 

methodology g.ven the guidelines presented herein. Hybridization assays are typical* 
performed a, temperatures ranging from abou, 4-C ,o 70°C for time periods which 



BNS0OCI0: <W0.__,9714815A1_I_> 



WO 97/14815.. 



PCT/US96/16777 



13 



10 



35 



typically range from about 1 hour to 72 hours. Hybridization temperatures are known 
to be dependent on the concentrations of salts, chaotropes and the like present in 
solutions which support hybridizations. Preferred methods of assay are the sandwich 
assay and variations thereof, and the competition or displacement assay. Hybridization 
techniques are generally described in Nucleic Acid Hybridization. A Practical 
Approach. Hames and Higgins (eds.), IRL Press (1985); Gall and Pardue, Proc. Natl. 
Acad, Sci. USA. 65:378 (1969); and John et al.. Nature 223:582 (1969). As 
improvements in hybridization are made, they can be readily applied. 

The specificity (stringency) of hybridization (i.e., binding of probe to 
targeting ligand) may be controlled by a number of different ways known in the art 
(e.g., Molecular Cloning: A Laboratory Manual, Sambrook etal. (eds.), Cold Spring 
Harbor Press (1989)). For example, specificity may be controlled by varying the salt 
concentration, incubation time and/or incubation temperature. The control of 
specificity may be exerted at the point of the binding reaction or at a wash step or at 
1 5 both. For example, the conditions in the incubation of a probe with a target ligand 
immobilized on a solid support may be such that only stringent binding is permissible. 
Alternatively, the conditions for the binding reaction may be less stringent, but a wash 
(following the binding reaction) may be under stringent conditions to control the 
specificity of any probe that remains bound to the solid support via the immobilized 
target ligand. Within the context of the present invention, the specificity of the binding 
of a probe to immobilized target ligand may be controlled in any of a variety of ways, 
including those described above. 

For example, after hybridization at a temperature and time period 
appropriate for the particular hybridization solution used, a solid support to which the 
probe nucleic acid-target nucleic acid complex is attached is introduced into a solution 
typically containing similar reagents (e.g., NaCl, buffers, organic solvents, and 
detergents), as provided in the hybridization solutions. These reagents may be at 
similar concentrations as in the hybridization solutions, but often at lower concentration 
when high stringency in hybridization is required. The time period for washing may 
vary from about several minutes to several hours. Either the hybridization or the wash 
medium can be stringent. After appropriate stringent washing, the correct hybridization 
complex may now be detected in accordance with the nature of the label. 

The determination of the extent of hybridization may be done by any of 
the methods well known in the art. If there is no detectable hybridization, then the 
extent of hybridization is zero. Hybridization may be detected "directly" (i.e.. where 
the probe contains a reporter group) or "indirectly" (i.e.. where the reporter group is on 
a molecule used to detect the presence of a probe). Various labels (signals) are suitable 
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for use within the present invention i ,^1 

ronton berween a ^Z^Z T " T *" ""^ dUP '« 

reporter group as used heremi s 7 r. "mplemen^ signa , 

— Jo^tiir is rr cai r~ 

5 <*— «— - color change, lurai „ nJ ^J^ ~ »>' «* 
b= provided by rbe ability of th e reporter group olTas a ' 'T^ " ^ 
Typically, for example, labelled signal nucleie aeid orob^ , re<:0g, " ,,0 " ^ 

acid hybridizarion. Complement nuc i si TaT ^ 7 " 
one of several methods ,yp ica „ y J o da f K ^ ' a " e " ed 

10- polynucleoiides. For examol, labeL , T ° f hybridized 

labened by „ic k *^JZ2^j£'^*«~"»« 
oligonucleotide annealed to , , prepared by primer extension of an 

P ge 2>rc>, 1 7, or T3 RNA polymerases). Methods to synthesize and use th™ 

derecrion is ,be use of autorad.ogmphy wim >h" ' " M » ™ ™™ <* 

agciub, enzymes, and which can serve as snrvifi^ u;„a- 
members for a labelled ligand It will be eviiW t >u , 8 Pa,f 

11,, , s 11 W1,J be evjaent to those jn the art that the chnire 

label depends on sensir.vi.y requirements, ease of conjugation wfth * ' ' b e " 
requirements and availability requirements. P ' b "" y 

Non-isotopic probes may be labeled directly with signal (such as 
25 fluorop ores, chemilummescen, agents, enzymes and enzyme substrate , or abeled 
md.rec.ly by conjugation with a ligand capable of binding ,o a T 
detecrable signal bound rhere.o For ^ biotin co^^Ztp mb'"^ 
bm strepravrdin ma, is bound covalendy ,o a detecrable signal such as an ^ " 
phororeaenve compound. Ligand and recepror combinations may be widened 

« ; ™ as a : ,urai " reKp,or " (u - ■ - 

comsol) „ may be used ,„ conjunction whh ; a | abeled , natura]| oc 

S* a ap,en or an,isen may be used in combina,ion witb a 

Non-radioactive probes are often labelled by indirect means. Generally 
» a I, and molecule ,s covalen.ly bound ,„ lhe prob e. The ligand then bind 
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chemiluminescent compound. Ligands and anti-ligands may be varied widely. Where 
a ligand has a natural anti-ligand, for example, biotin. thyroxine, and Cortisol, it can be 
used in conjunction with naturally occurring anti-ligands. Alternatively, any haptenic 
or antigenic compound can be used in conjunction with an antibody. 

Enzymes suitable for use as signals include hydrolases (particularly 
phosphatases), esterases, ureases, glycosidases, oxidoreductases (particularly 
perioxidases). Suitable fluorescent signals include fluorescein and its derivatives, 
rhodamine and its derivatives, dansyl umbelliferone and the like. Chemiluminescers 
useful within the claimed invention include luciferin, luminol, and 1,2-dioxetanes. 

The amount of labeled probe which is present in the hybridization 
solution may vary widely. Generally, substantial molar excesses of probe over the 
amount of target ligand will be employed in order to enhance the rate of the binding of 
the probe to the target ligand. 

The means of detecting signal is determined by the signal selected. For 
example, where the label is a radioisotope, the support surface containing captured and 
labeled probe-target ligand complexes may be exposed to X-ray film or analyzed in a 
scintillation or gamma counter. Where the label is fluorescent, complexes are irradiated 
with light of a particular wavelength and is absorbed by the labeled complex, resulting 
in the emission of light of a lower wavelength which is detected. Where the label is an 
20 enzyme, complexes are incubated with an appropriate substrate for the enzyme, and the 
signal generated may be, for example, a colored precipitate, a colored or fluorescent 
soluble compound or material, or photons generated by bioluminescence or 
chemiluminescence. 

The probe may be directly conjugated to the label. For example, where 
25 the probe is radioactive, the probe in association with its complement is exposed to X- 
ray film. Where the label is fluorescent, the sample is detected by first irradiating it 
with light of a particular wavelength and the emission is then picked up by a detector 
(Freifelder, Physical Biochemistry, W.H. Freeman & Co. (1982), p. 537). Where the 
label is an enzyme, the sample is detected by incubation on an appropriate substrate for 
30 the enzyme. The signal generated may be a colored precipitate, a colored or fluorescent 
soluble material or photons generated by bio-luminescence or chemiluminescence. For 
example, alkaline phosphatase will dephosphorylate indoxyl phosphate which will then 
participate in a reduction reaction to convert tetrazolium salts to a highly colored and 
insoluble formazan. 

3 " The ,abel ma >' aIso allow the indirect detection of the hybridization 

complex. For example, where the label is a hapten or antigen, the sample can be 
detected by using antibodies. In these systems, a signal is generated by attaching 
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Laboratory Techniques in Rin u ■ ^ me Imn ™noassavs.- 

/ec/7«/ 9w ^ ,„ Biochemistry and MoleculQr B . ■ ■ 

Knippenberg (eds.), Elsevier (1985) p 9) " and van 

may be used «o perform <hi s e , iminaIio „ wjthin J^'T* A ^ ^ 

For example, unbound probe may be washed ou, suehTb ' r T" ' nVemi0n 
Similarly, unbound orohe ma v h r • y " Sm8 lhe solid su PP°n. 

from me bybridtl 2 » loTT * <* - solid supp<)n 

— * a „ g —^1^^^: atm ? * 

eitr:*^ Any ° r - — - - - - ant: :r : 

The following examples are offered bv way of Mucin...™ a , 
way of limitation. ' 1J,ustratI °n and not by 
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EXAMPLES 
EXAMPLE 1 

Demonstration of the Reduction of Background with Succinic Anhydride 
Blocked Nitrocellulose Compared to the Denhardfs Blocked Nitrocellulose 

Using a Colorimetric Reporter 

In this example. DNA is spotted on a nitrocellulose filter, immobilized, 
probed with a complementary biotinylated oligonucleotide. The hybridized signal 
oligonucleotide is then detected with streptavidin/alkaline phosphatase using a 
colorimetric substrate. The chemical means of blocking nitrocellulose is compared 
with traditional blocking agents. 

Plastic-backed nitrocellulose (Schleicher and Schuell, part # 76489, 
Keene, NH) was cut into 1 x 3 cm pieces. The nitrocellulose was then soaked briefly in 
50% ethanol by immersing one end and pulling through the ethanol solution. The 
sheets were washed three times briefly in water and then soaked with shaking in 
2xSSC (20 x SSC is 175.3 g NaCl and 88.2 g sodium citrate dissolved in a final 
volume of 1 liter of water at pH 7.0) for 5 minutes. 1 00 ng of lamba double strand DNA 
(dsDNA) was spotted at 300 micron intervals. The DNA was irreversibly immobilized 
by UV irradiation (120,000 microjoules/cm 2 over a 30 second period). To denature the 
dsDNA, the sheets were wetted with 50% EtOH, and then washed 2x with water. The 
sheets were then soaked in denaturation solution (0.1 N NaOH, 0.05 mM EDTA) at 
room temperature for 1 minute, rinsed quickly with water, washed three times briefly in 
neutralization solution (0.1 M Tris pH 7.2, 0.05 mM EDTA). washed once in water and 
sheets patted dry with paper towels. The DNA was again treated with UV irradiation 
(120.000 microjoules/cm 2 over a 30 second period). The sheets were rehydrated with 
50% ethanol for 5 minutes, and washed twice with water. 

The sheets were then split into 2 containers for separate "blocking- 
procedures. One container contained nitrocellulose sheets that were blocked with the 
chemical agent succinic anhydride. To block the sheets with succinic anhydride. 2.5 
grams of succinic anhydride was dissolved in 25 ml m-pyrol and 125 ml 0J M 
NaBorate pH 8.5 was added. The solution was mixed well and then added to the 
sheets. Incubation with gentle mixing was for 10 minutes. The sheets were then 
washed 5 times with 0.01 M Tris. and 0.005 EDTA. The sheets in the second container 
were blocked with 5x Denhardfs solution. This was performed by placing 10 ml of 
50x stock of Denhardfs solution (5 grams Ficoli (type 400. Pharmacia). 5 grams 
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well and then added to sheets Inch*, m,Cro 8 rams/ m'- The solut.on was mixed 
, rrrrA4P B »otinylated oligonucleotide (DMO 



TA. Streptavidin/a,ka "ne Phosphatase conjugate (Vector Burlino 

CA) was diluted (1:10 000) in w* c h e i •« sector, Burhngarne, 

sheets for , hour , 2T U - „ ' SO ' U,i ° n "* *" » *» 

toes wiU, wash so „T„r rinl Shaki " 8 ^ * h ~« *- *— four 

PH 8.5, 0.05 r Mg C Tor 7" T dMa '° n ( °'' M 0 01 M ™s 

were then rinsed with water and dried. l emperature. The sheets 



Color of Background on a 
Scale of 1-10 



Table 1 

Succinic Anhydride Block Denhardt's Block 



color on the shewed ST ° " 3 ^ ^ 

25 DenhardtVreagent ^ C ~ <° ^ blocked with 
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EXAMPLE 2 

Demonstration of the Reduction of Background with Succinic Anhydride 
Blocked Nitrocellulose Compared to the Denhardt's Blocked Nitrocellulose 
5 Using a Fluorescent Reporter 

In this example, DNA is spotted on a nitrocellulose filter, immobilized, 
probed with a complementary biotinylated oligonucleotide. The hybridized signal 
oligonucleotide is detected with streptavidin/alkaline phosphatase using 4-methyl- 

1 0 umbelliferyl phosphate (4-hydroxy-methyl coumarin). The chemical means of blocking 
nitrocellulose is compared with traditional blocking agents. 

Plastic-backed nitrocellulose (Schleicher and Schuell, part U 76489, 
Keene, NH) was cut into 1 x 3 cm pieces. The nitrocellulose was then soaked briefly in 
50% ethanol by immersing one end and pulling through the ethanol solution. The 

1 5 sheets were washed three times briefly in water and then soaked with shaking in 2 x 
SSC for 5 minutes. 100 ng of lamba double strand DNA was spotted at 300 micron 
intervals. The DNA was irreversibly immobilized by UV irradiation (120,000 
microjoules/cnr over a 30 second period). To denature the dsDNA, the sheets were 
wetted with 50% EtOH, and then washed 2x with water. The sheets were then soaked 

20 in denaturation solution (0.1 N NaOH, 0.05 mM EDTA) at room temperature for 1 
minute, rinsed quickly with water, washed three times briefly in neutralization solution 
(0.1 M Tris pH 7.2, 0.05 mM EDTA), washed once in water and sheets patted dry with 
paper towels. The DNA was again treated with UV irradiation (120,000 
microjoules/cm : over a 30 second period). The sheets were rehydrated with 50% 

25 ethanol for 5 minutes, washed twice with water. The sheets containing DNA were 
marked differently than control sheets which contained no DNA. 

The sheets were then split into 2 containers for separate "blocking" 
procedures. One container contained nitrocellulose sheets that were blocked with the 
chemical agent succinic anhydride. To block the sheets with succinic anhydride, 2.5 

30 grams of succinic anhydride was dissolved in 25 ml m-pyrol and 125 ml 0.1 M 
NaBorate pH 8.5 was added. The solution was mixed well and then added to sheets. 
Incubation with gentle mixing was for 10 minutes. The sheets were then washed 5 
times with 0.01 M Tris, and 0.005 EDTA. The sheets in the second container were 
blocked with 5x Denhardfs solution. This was performed by placing 10 ml of 50x 

35 stock of Denhardt's solution (5 grams Ficoll (type 400. Pharmacia), 5 grams 
polyvinylpyrrolidone, 5 grams bovine serum albumin (Fraction 5, Sigma) and water to 
500 ml total volume) into 90 ml water and adding fragmented single strand herring 
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10 Sarkosyl. " H "' 01 N " c '. 0 005 M EDTA, 0.1% 
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sheets for , hour a, roo ra ipera^ e C ' ^ ^ » 
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EXAMPLE 3 



Demonstration of the Reduction of Background with Succinic Anhydride 
Blocked Nitrocellulose Compared to the Denhardt's Blocked Nitrocellulose 
5 Using a Chemiluminescent Reporter 

In this example, DNA is spotted on a nitrocellulose filter, immobilized, 
probed with a complementary biotinylated oligonucleotide. The hybridized signal 
oligonucleotide is detected with streptavidin/alkaline phosphatase and using the 
10 chemiluminescent substrate Lumingen. The chemical means of blocking nitrocellulose 
is compared with traditional blocking agents. 

Plastic-backed nitrocellulose (Schleicher and Schuell, part # 76489, 
Keene, NH) was cut into 1 x 3 cm pieces. The nitrocellulose was then soaked briefly in 
50% ethanol by immersing one end and pulling through the ethanol solution. The 
15 sheets were washed three times briefly in water and then soaked with shaking in 2 x 
SSC for 5 minutes. 100 ng of lamba double strand DNA was spotted at 300 micron 
intervals. The DNA was irreversibly immobilized by UV irradiation (120,000 
microjoules/cnr over a 30 second period). To denature the dsDNA, the sheets were 
wetted with 50% EtOH, and then washed 2x with water. The sheets were then soaked 
20 in denaturation solution (0.1 N NaOH, 0.05 mM EDTA) at room temperature for 1 
minute, rinsed quickly with water, washed three times briefly in neutralization solution 
(0.1 M Tris pH 7.2, 0.05 mM EDTA), washed once in water and sheets patted dry with 
paper towels. The DNA was again treated with UV irradiation (120,000 
microjoules/cnr over a 30 second period). The sheets were rehydrated with 50% 
25 ethanol for 5 minutes, washed twice with water. The sheets containing DNA were 
marked differently than control sheets which contained no DNA. 

The sheets were then split into 2 containers for separate "blocking" 
procedures. One container contained nitrocellulose sheets that were blocked with the 
chemical agent succinic anhydride. To block the sheets with succinic anhydride. 2.5 
grams of succinic anhydride were dissolved in 25 ml m-pyrol and 125 ml 0.1 M 
NaBorate pH 8.5 was added. The solution was mixed well and then added to sheets. 
Incubation with gentle mixing was for 10 minutes. The sheets were then washed 5 
times with 0.01 M Tris, and 0.005 EDTA. The sheets in the second container were 
blocked with 5x Denhardfs solution. This was performed by placing 10 ml of 50x 
stock of Denhardt's solution (5 grams Ficoll (type 400, Pharmacia). 5 grams 
polyvinylpyrrolidone. 5 grams bovine serum albumin (Fraction 5. Sigma) and water to 
500 ml total volume) into 90 ml water and adding fragmented single strand herring 
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sperm DNA to a final concentration of 100 micrograms/ml Th, , • 

w=U and then added to the sheet, Incubation -iJZ^ET"" 

sheets were then washed 5 times wtth 0.0, M Tris pH llZZ^T^ ^ 

■000* of rapid k£E£ZZ£Z 11 ° f 10 * 

The hybridizattons were heated to 4 "4 ^ 60 T ' L) ' 

four times with IxSSC 0 1/\ns". T "<= **«s were then rinsed 

ix&j>c ? u.l/o SDS for 1 m nute each wash tk» ,u 

washed 2x with Wash Solution (0.01 M Tris pH 7 T 0 7 m n " ^ 

10 0. 1 % Sarkosyl. ' ' 1 M NaCK 0 005 M EDTA, 

rM _ ThC stre P^vidin/alkaline phosphatase conjugate (Vector Burling 
CA) was djluted 1:10,000) wash snlntinn -n, , • Burlingame 
hn,,r solution. The soluuon was then applied to sheet for 1 

hour at room temperature with shaHno tu u r 1 

8 !) tor o mtnutes. The sheets were then individually incubated wi.t, . , r 
Lummgen (Lumingen Inc Detroit Mlt n. 'ricubated with I ml of 

room temperature Par, of me 17 J T" ™ ^ ° U ' f ° r 4 hws * 
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p ypurpy,ene tubes. Signal was measured usine a Turner m ->n 

!o lumtnometer (Turner Designs, Sunnyvale , CA) „ ^ - 

Table 3 

Sheet * Succinic Anhydride Block Denhardfs Block 

+ DNA 6g0rfu 



■DNA 



725 rfu 



200 580 rfu 

The results (Table 3) indicated a significant lower level of "background" 
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EXAMPLE 4 

Demonstration of the Reduction of Background with Both Nylon and 
Nitrocellulose Membranes Using Succinic Anhydride as the Blocking Agent 
(the presence of hybridized probe is detected using a colorimetric reporter) 

In this example, DNA is immobilized on different filter types, probed 
with a complementary biotinylated oligonucleotide. The hybridized signal 
oligonucleotide is then detected with streptavidin/alkaline phosphatase using a 
colorimetric substrate. The chemical means of blocking nitrocellulose is compared 
with traditional blocking agents. 

The membranes filters used in this example include Protran 
Nitrocellulose, plastic-backed nitrocellulose (part U 76489), Optitran™ nitrocellulose, 
Nytran® nylon membrane (Schleicher and Schuell, Keene, NH) and Hybond™ -N and 
1 5 Hybond™ -N+ nylon membranes (Amersham, Arlington Heights, IL, 60005) 

Nitrocellulose and nylon membrane filters were cut into 1 x 1 cm pieces. 
The nitrocellulose was then soaked briefly in 50% ethanol by immersing one end and 
pulling through the ethanol solution. The sheets were washed three times briefly in 
water and then soaked with shaking in 2 x SSC for 5 minutes. 100 ng of lamba double 
strand DNA was spotted at 300 micron intervals. The DNA was irreversibly 
immobilized by UV irradiation (120,000 microjoules/cnr over a 30 second period). To 
denature the dsDNA, the sheets were wetted with 50% EtOH, and then washed 2x with 
water. The sheets were then soaked in denaturation solution (0.1 N NaOH. 0.05 mM 
EDTA) at room temperature for 1 minute, rinsed quickly with water, washed three 
times briefly in neutralization solution (0.1 M Tris pH 7.2, 0.05 mM EDTA), washed 
once in water and sheets patted dry with paper towels. The DNA was again treated 
with UV irradiation (120,000 microjoules/cnr over a 30 second period). The sheets 
were rehydrated with 50% ethanol for 5 minutes, washed twice with water. 

The sheets were then split into 2 containers for separate "blocking" 
30 procedures. One container contained nitrocellulose sheets that were blocked with the 
chemical agent succinic anhydride. To block the sheets with succinic anhydride, 2.5 
grams of succinic anhydride was dissolved in 25 ml m-pyrol and 125 ml 0.1 m 
NaBorate pH 8.5 was added. The solution was mixed well and then added to the 
sheets. Incubation with gentle mixing was for 10 minutes. The sheets were then 
washed 5 times with 0.01 M Tris, and 0.005 EDTA. The sheets in the second container 
were blocked with 5x Denhardfs solution. This was prepared by placing 10 ml of 50x 
stock of Denhardfs solution (5 grams Ficoll (type 400. Pharmacia), 5 grams 
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Membrane Type 
Protran Nitrocellulose 
plastic-backed nitrocellulose 
Optitran™ nitrocellulose 
Nytran® nylon membrane 
Hybond™-N nylon membrane 
Hybond™-N+ nylon membrane 



Table 4 

Succinic Anhydride Block Denhardt's Block 



3 
6 
3 
4 
4 
5 
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where the intensity of ,he background is graded on a scale of 1 ,o ,0 with I 
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The results (Table 4) indicated a significant lower level of "background" 
color on the sheets treated with succinic anhydride compared to the sheets blocked with 
Denhardt's reagent. 

5 

EXAMPLE 5 

Demonstration of the Reduction of Background with Propionic 
Anhydride, Butyric Anhydride, Difluorophthalic Anhydride 
1 0 Blocked Nitrocellulose Compared to the Denhardt's 

Blocked Nitrocellulose Using a Colorimetric Reporter 

In this example, three types of anhydrides are compared. To compare 
the type of anhydrides, DNA was spotted on a nitrocellulose filter, immobilized, and 

15 probed with a complementary biotinylated oligonucleotide. The hybridized signal 
oligonucleotide was then detected with streptavidin/horseradish peroxidase (SA/HRP) 
using a colorimetric substrate (4-methoxy-napthol, 4MN). The chemical means of 
blocking nitrocellulose was also compared with traditional blocking agents. 

Plastic-backed nitrocellulose (Schleicher and Schuell, part # 76489, 

20 Keene, NH) was cut into 1 x 3 cm pieces. The nitrocellulose was then soaked briefly in 
50% ethanol by immersing one end and pulling through the ethanol solution. The 
sheets were washed three times briefly in water and then soaked with shaking in 2 x 
SSC for 5 minutes. 100 ng of lamba-double strand DNA was spotted at 300 micron 
intervals. The DNA was irreversibly immobilized by UV irradiation (120,000 

25 microjoules/cm- over a 30 second period). To denature the dsDNA, the sheets were 
wetted with 50% EtOH, and then washed 2x with water. The sheets were then soaked 
in denaturation solution (0.1 N NaOH, 0.05 mM EDTA) at room temperature for 1 
minute, rinsed quickly with water, washed three times briefly in neutralization solution 
(0.1 M Tris pH 7.2, 0.05 mM EDTA), washed once in water and the sheets patted dry 

30 with paper towels. The DNA was again treated with UV irradiation (120,000 
microjoules/cm 2 over a 30 second period). The sheets were rehydrated with 50% 
ethanol for 5 minutes, and washed twice with water. 

The sheets were then split into 5 containers for separate "blocking" 
procedures. Each container confined the nitrocellulose sheets that were blocked with 

35 the chemical agents propionic anhydride, butyric anhydride, difluorophthalic anhydride 
or succinic anhydride. To block the sheets with either propionic anhydride, butyric 
anhydride, difluorophthalic anhydride, or succinic anhydride, the respective compound 
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was dissolved in 25 ml m - pyro l to a final concentration of . , 

0.1 M NaBorate p H 8.5 was then added Th ^ CqUal V ° lume of 

•o the sheets. Incubation with f" ^ ^ Wdl - d ^ 

washed 5 times with 0.0! M Cj^^^T ^ *~ "~ ^ 
5 were blocked with 5x Denhardt's solution Thi, " fifth COntainer 

stock of Denhardfs solution (5 2^^^'°^* 
i , n ^ 8 ra ms Ficoll (type 400 pko^, • x 

500 ml ,„tal volume) into 90 m| » **™.„ (Fractton 5, Signta) and water ,„ 

spe™ DNA , a „„a, concern™ ^7,^ ^71 T f .~ ^ 
' we., and then added to sheet, incubation was by lo " ""^ 

wete then washed 5 times with 0.0, M Ttis pH. and 0 005 Eml m """" ^ 

(GTTTAACAT^CTTTCATTT)) was Ol rr ,e0Ude 

.000o,o fr a pi dhy bri d,^ „Z £LZT T^™ °' '° ^ * 
The hybridizations were heated to "t7 « ^ ^ ArlinE '° n He « hls - < L > 

foot times with ,xSSC/0 ,% SDS for , wre ,he " ™«< 

washed 2x with Wash Solution (0 of M T TpH ^.Tt" J* "» 
0.1% Sarkosyl). M Tns pH 7.2, 0.1 M Nad. 0.005 M EDTA. 

0 :2,000) with l^ZTZZT^ (VeCt0r ' BUrii " Same ' CA > - «— 
•etnperarure wi.h shak „ " £ ~ ^ ^ » for , hour a, room 

nnsed once with phosphate buffer ^ XT, ^ SOlU "° n ' 

was prepared by placing .5 nut of 4 m „ h m,nU1 "' The HRP 

was added ,0 < 2 i m , L -| - - 

;rr d :;r - ■ ™ m — - ~ £nr - 

•he sheets trea^wt^ft ^ <* «*r on 

Denhardfs reagen,. ^""^ '° «* blocked with 

Type of bl ocking step- p . . 

^^^^ 

Propionic anhydride 



Butyric anhydride 
Difluorophthalic anhydride 
Succinic Anhydride 
Denhardt's 



2 
2 
3 
1 

7 
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10 



20 



25 



30 



35 



The scale of the background is on a scale of 1 to 10 with I being the 
lightest color intensity and 10 being the darkest or most intense background. The 
results indicate that the background is substantially reduced when the nitrocellulose 
sheets are chemically blocked with any of the 4 types of anhydrides compared to 
Denhardt's blocking. Although propionic anhydride, butyric anhydride, and 
difluorophthalic anhydride are not as effective as succinic anhydride, they are an 
improvement over Denhardt's solution. 



EXAMPLE 6 



Demonstration of the Reduction of Background with Propionic Anhydride, 
Butyric Anhydride, Difluorophthalic Anhydride Blocked Glass Slides Compared 
1 5 to the Denhardt's Blocked Slides Using A Colorimetric Reporter 

In this example, three types of anhydrides were compared using a non- 
porous solid support (glass slides). To compare the type of anhydrides, 
oligonucleotides were covalently immobilized to the slides using a cross-linking 
reagent, and probed with a complementary biotinylated oligonucleotide. The 
hybridized signal oligonucleotide was then detected with streptavidin/horseradish 
peroxidase (SA/HRP) using a colorimetric substrate (4-methoxy-napthol, 4MN). The 
chemical means of blocking the glass slides were also compared with traditional 
blocking agents (Denhardt's solution). 

The slides (Sectionlock™, purchased from Polysciences, Warrington, 
PA) were washed three times in water and then incubated for 4 hours in 2 x SSC. 100 
ng of lamba-double strand DNA was spotted onto the slide using a micropipettor. The 
DNA was irreversibly immobilized by UV irradiation (120,000 microjoules/cnr over a 
30 second period). To denature the dsDNA, the slides were then soaked in denaturation 
solution (0.1 N NaOH, 0.05 mM EDTA) at room temperature for 1 minute, rinsed 
quickly with water, and washed three times briefly in neutralization solution (0.1 M 
Tris pH 7.2, 0.05 mM EDTA). 

The slides were then split into 5 containers for separate "blocking" 
procedures. Each container contained a slide that was blocked with one of the 
following chemical agents: propionic anhydride, butyric anhydride, difluorophthalic 
anhydride or succinic anhydride. To block the slides with either propionic anhydride 
butyric anhydride, difluorophthalic anhydride, or succinic anhydride, the respective 
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compound was dissolved in r^i 

and then added to the slides Inch*, u UU ° n Was mixed we » 

— we, .hen ^"^^7^7 * '.° — * 
5 and 0.005 EDTA. The slides in the fifth " 0 01 M T ' is . 

solution. Th,s was prepar a b pU £ oT" 7^ 5 * 
grams Fico.i (type 400 PharnL I , * ofD - l »*'' ■**« (5 

and adding fragmented single strand ^ « - '0 m, water 

1 0 mictograms/ml. The solution was mixed well Z \ concentrat.on of 1 00 

by gen,.e mixing for 30 minutes Z If " "* W '° S ' ideS ' «" 

Tris P H, and 0.005 EDTA "™ ^ 5 0.0. M 

(OTTTAACATACTTTCATTT)) waslT'^ 

« .oooui or tap, ^^(C-^i^rrrr of ; ne/rai m 

The hybridizations wete conducted a, 4 W flT' metSham ' Arlm 8 ,on ""8**. IL). 
four times with lxSSC/0 lo^SDS f 7 " *"** ™ sed 

washed ,x with Wash'l^o * r ~ « *" 

0.1% Sarkosyl). P ' M NaCI - 0 005 M EDTA, 

(..•2.000, wi, h w^~' r juBa,e <w - Bur,iw ' ca » «- *■»* 
hour a, ~r^:"^ ,o ;:vr n appned h ,o - « ° f ^ - < 

wash solution, and rinsed once^o^ ' Z^^L^ * 
The HRP substrate was prepared by placina ?5 m . JT t 

McOH which in tum L ^o^T' Z "'^ " "* ° f 

peroxide. The reaction was «Z It ,? C °' Ua " ,,ng " M ' 30% h > dro ^" 
wete then rinsed with water 5^ Z Zll ^ " ~" "~ ^ ** 

th e slides trea,?;;::'::" ^"r lower ,evei «*» - 

Denhardt s reagent. * *"** """^ «° *« slid = W °^° with 

IiE ^ £teki!!!1J!£E; MaUi^coJot^fiacJ^^ 
Propionic anhydride 



Butyric anhydride 
Difluorophthalic anhydride 
Succinic Anhydride 
Denhardt's 



1 

2 

2 
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The scale of the background is on a scale of 1 to 10 with 1 being the 
lightest color intensity and 10 being the darkest or most intense background. The 
results indicate that the background is substantially reduced when the commercially 
available slides are chemically blocked with any of the 4 types of anhydrides compared 
to Denhardt's blocking. Although butyric anhydride and difluorophthalic anhydride are 
not as effective as the propionic anhydride or succinic anhydride, they are an 
improvement over Denhardt's solution. 

All publications and patent applications mentioned in this specification 
are herein incorporated by reference to the same extent as if each individual publication 
or patent application was specifically and individually incorporated by reference. 



From the foregoing, it will be evident that, although specific 
embodiments of the invention have been described herein for purposes of illustration, 
1 5 various modifications may be made without deviating from the spirit and scope of the 
invention. 
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Claims 



specific b ac kgr L. coj^ l"" 8 ~ *- 'educes „„„. 

— so„ d SUPPon ---jz^runs 8 - • 

formula: 8 lgand> sa,d compound having the 



9 ° 
I' II 
R 2 — C-O-C-R, 



or 




or 



(I) 



(II) 
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R 



11 



R 



12 



Rio 




Rn 



(VII) 



O 



O or 




R 



15 



R|6 



R 



14 O 




Rl7 

(VIII) 



o 




wherein R, - R n are independently selected from H, OH. CH„ CH 2 -CH 3 , CH=CH-CH 3 . X, 
CH,X, CHX 3 , CH 2 -CH 2 X, CH 2 -CHX 2 , CX 3 , CX,-CX„ CX 2 -CX 2 -CX 3 and C(=0)CH 3 . and R, 
and R 3 , or R 3 and R 4J or R, and may be taken together as =CH,, and R 5 and R<, may be 
taken together as =0, and where each X is independently selected from halogen. 

2. A method for reducing non-specific background in hybridization 
reactions, comprising steps (a) and (b) according to claim 1 and further including the steps of: 

(c) contacting said blocked solid support containing immobilized target 
ligand with a probe under conditions sufficient for specific binding to said immobilized target 
ligand; and 

(d) detecting the presence of said probe on said solid support, thereby 
determining hybridization between said target ligand and said probe. 

3. The method of either claim 1 or 2 additionally including, after step (b). 
a step comprising eliminating substantially all of said compound that has not reacted with 
said blocked solid support containing immobilized target ligand. 

4. The method of claim 2 additionally including, between steps (c) and 
(d). a step comprising eliminating substantially all of said probe that has not bound to said 
immobilized target ligand. 

5. The method of claim 2 additionally including, between steps (b) and 
(c), a step comprising eliminating substantially all of said compound that has not reacted with 
said blocked solid support containing immobilized target ligand, and additionally including, 
between steps (c) and (d). a step comprising eliminating substantially all of said probe that 
has not bound to said immobilized target ligand. 
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- ligand is a nucleic acid^ meth ° d * ^ ° f 2 ' ^ or 5 where, said target 

— e,any^ Sa ' d "*» * a nitroceH.ose 

8- The method of any one of claims 1 . 2 3 4 or 5 wW m 
hgand is a protein. wherein said target 

menrWora^on^Z^ Cl *' m ' * is ■ "ose 

'0. The method of any one of claims 7 * a « r < u ■ 
is a nucleic acid and said probe is a „J ic acid ^In 4 " 5 - **« ««- 

m e mbra „ e , a „;,:„ me : h ::i: r °: ;L?;: f i: where,n sa,d so,m suppon is ■ 

is a protein andsaid I^^rST 2 ' M " S - — — 

-™.r a '„ 3 yta m T e::: h e° d ° f da,ra 12 Wherd " ™ M ""-« " a "-cellulose 

or CX,CX,CX,. wi«t eac h X independent, JJed ^ «" " ^ 

15. The method of any one of daimc 1 1- u , 
according ,„ f ormula „ where R y ~ *^. , l'\ y * m ' «* «• 

and R, and R, are taken ,og=«her as -CH p ! f ' "* Hi " R; "* R « are H 

en together as -CH„ or R, and R, are H and R, and R, are C(=0)CH,. 

according - iJL ^^/^ ^" <* «"P— is 

or R, is X and R, is H or R and R !' v 7 ' " ' R = " H: <" R ' and R > « CH,: 
t H, or R, and R. are X: w„l, each X independently selected from halogen. 
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17. The method of any one of claims 1-13 wherein the compound is 
according to formula IV where R.-R, are H; or R,-R 5 are H and R, is CH,; or R, and R 3 are 
CH, and R 2 , R 4 , R 5 and R 6 are H; or R, : R 4 are H and R 5 and R, are CH,; or R,-R 4 are H and R, 
is CH, and R, is CH,CH 3 ; or Rj-R, are X; or R, and R 2 are H and R 3 and R 4 are C(=0)CH, 
and R 5 and R« are taken together as =0. 



18. The method of any one of claims 1-13 wherein the compound is 
according to formula VI where R 7 -R<, are H or the compound is according to formula VII 
where R, 0 -R| 3 are H. 

19. The method of any one of claims 1-13 wherein the compound is 
according to formula VIII where R 14 and R„ are X and R„ and R 16 are H; or R l4 -R„ are X; or 
R, 4 is OH and R, 5 -R, 7 are H. 

20. A kit comprising a solid support prepared according to a method of 
either claim 1 or 3. 
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AMENDED CLAIMS 

[received by the International Bureau on 23 April 1997 (23.04.97); 
original claim 1 amended; remaining claims unchanged (1 page)] 

1 . A method for preparing hybridization solid supports that reduces non- 
specific background, comprising the steps of: 

(a) contacting a solid support for hybridization with a target ligand under 
conditions sufficient to immobilize said target ligand to said solid support; and 

(b) reacting said solid support containing immobilized target ligand with a 
compound under conditions sufficient to block non-specific sites on said solid support, 
thereby producing a blocked solid support containing immobilized target ligand, said 
compound having the formula: 



O O 
R 2 — C— O— C— R, 



or 



R2 



R4 

O 



> — < 



o 



R 3 
O 



or 



(I) 



(II) 




or 



R 2 

R4 



R 5 




R. 

R 3 



or 



(HI) 



(IV) 




(V) 



or 




or 
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